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Introduction
Briefly introduce background, the scope of this summary (e.g. list of treated agenda items).
This topic covers the agenda items 7.27.1 and 7.27.2
This topic covers 
1. Asymmetric BW, MFBI and variable duplex
2. In-band blocking for protection from DTV
3. REFSENS
The contributions R4-2218046, R4-2218050, R4-2218768, R4-2220016 and the CR for 38.101-1 in R4-2219986 treated online (not included below).
List of candidate target of discussions for this topic. 
· 1st round: TBA
· 2nd round: TBA
Topic #1: Asymmetric BW, MFBI and variable duplex
Main technical topic overview. The structure can be done based on sub-agenda basis. 
The TP in R4-2220016 treated online is also covering this topic.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218049

	Spark NZ
	Title: UE RF parameters for n 105
1. A band plan for n105 should be designed to support a duplex spacing of 51 Mhz.
2. Any method to support both n 71 and n 105 simultaneously that results in an unfavorable support of a subset of the band is not a desired approach

	R4-2218386
	Skyworks Solutions Inc.
	Title: REFSENS and other UE requirements for n105
Proposal on asymmetric channel bandwidths: Asymmetric channel bandwidth BCS0 is introduced for n105 for 20MHz UL paired with 20, 30 and 35 MHz DL in 38.101-1 Table 5.3.6-1 as shown in Table 1 below (n71 BCS2 shown for similarity).
[Table omitted]

	R4-2218824
	Ericsson
	Title: Asymmetric bandwidths for APT 600 MHz and the REFSENS requirement
Observation 1: MFBI can be used in the n71 part of n105 for symmetric blocks up to 2 x 15 MHz by using asymmetric bandwidth set 0 for n71 also for n105 with parts of the DL channel blanked (PRB blanking). 
Proposal 1: specify the asymmetric bandwidth set 0 for n71 also for n105.
Proposal 2: the REFSENS is specified so as facilitate n71 support by n105-capable UEs.
Observation 2: relaxing the Band 71/n71 in-band blocker level from -15 dBm to -22 dBm would still meet the FCC requirements in the FDD R&O, facilitate n71 and n105 co-banding and possibly also improve Band 71/n71 IL performance.


	R4-2219603
	OPPO
	Title: Discussion on the concept of variable duplex
Observation 1：	The “variable duplex” is a specific concept applied to only four bands, n91, n92, n93, n94, which enables 2 different licensed spectrum blocks for uplink and downlink as introduced in Rel-16. 
Observation 2：	The Uplink and Downlink frequency range for the four bands that “variable duplex” applies to are unequal due to the band combination between n81, n82 for UL and n75, n76 for DL.  
Observation 3:	The Tx-Rx frequency separation of the four bands with “variable duplex” is a frequency range than a nominal value, so that individual operator could determine the Tx-Rx frequency separation independently.
Observation 4:       The “variable duplex” spacing is a frequency range which is not an appropriate word for discussion of Bands n105. The change of the duplex spacing from other certain conditions including asymmetric channel bandwidth is not the concept of “variable duplex” already used in the spec.
Proposal 1:	The “variable duplex” concept is only used for Bands n91, n92, n93 and n94 in particular with meaningful reason that specified in spec, and the duplex spacing would be a frequency range. 
Proposal 2:	Instead of forgoing mentioned “variable duplex”, an appropriate wording may be introduced for the sake of discussion, e.g. “multiple duplex” or something else. This means the bands is still requires to specify a nominal duplex spacing (-51MHz) (Tx-Rx frequency separation) and the duplex spacing value can be changed into other fixed value due to certain conditions.

	R4-2219707
	Nokia, Nokia Shanghai Bell
	Title: UE REFSENS and asymmetric channel bandwidth
Observation 1: Asymmetric channel bandwidth combination set 2 for band n71 is required for supporting downlink greater than 20 MHz for band n105.
Observation 2: MFBI scheme using asymmetric channel bandwidth will be affected by the increased downlink ACI if SIB1 channel bandwidth is configured beyond an operator block. If SIB1 channel bandwidth is configured within the operator block, uplink bandwidth is limited less than the operator block. Thus, either downlink or uplink performance is degraded.
Observation 3: The same asymmetric channel bandwidth combination sets as n71 can be introduced to n105, however, other than the set 2 is in question if it provides any benefit when operators in APT only have symmetric block.

	R4-2219985
	Qualcomm Incorporated
	Title: Variable duplex for the APT 600 MHz band 
Proposal:  Band n105 specifications shall not include a variable duplex of -46 MHz either directly or indirectly by asymmetric channel bandwidth.

	
	
	



The moderator can suggest a limited number of papers which could be presented.
R4-2218824 (proposes n71 asymmetric set 0 also for n105) and R4-2219985 (against this). R4-2219603 if any discussion on the definition of variable duplex. 
Open issues summary
Support of asymmetric channel bandwidth to enable use of MFBI (n71 and n105 in a cell) and the support of variable duplex in general.
Sub-topic 1-1 Variable duplex
Sub-topic description: asymmetric bandwidth and the variable duplex implied already supported for bandwidths > 20 MHz as agreed by RAN4#104-e
Open issues and candidate options before f2f meeting:
Issue 1-1: Definition of variable duplex
· Proposals
· Option 1: The “variable duplex” concept only used for Bands n91, n92, n93 and n94 with meaningful reason specified, and the duplex spacing would be a frequency range. 
Instead of forgoing mentioned “variable duplex”, an appropriate wording may be introduced for the sake of discussion, e.g. “multiple duplex”. This means the bands is still requires to specify a nominal duplex spacing (-51MHz) (Tx-Rx frequency separation) and the duplex spacing value can be changed into other fixed value due to certain conditions.
· Option 2: Variable duplex in a band is any deviation from the default duplex spacing for the band
· Option 3: other 
· Recommended WF
· TBA

Issue 1-2: Variable duplex spacing for n105
· Proposals
· Option 1: only as implied by asymmetric BW in addition to the agreed -51 MHz.
· Option 2: other, e.g. as discussed in R4-2220016 (treated online)
· Recommended WF
· TBA

Sub-topic 1-2 Support of the n71 asymmetric BW set 0 for n105
Sub-topic description 
Open issues and candidate options before f2f meeting:
Issue 1-2: Support of asymmetric BW set 0 mandatory for n71 also for n105 (up to 20 MHz DL channel bandwidth)
· Proposals
· Option 1: support
· Option 2: not support
· Recommended WF
· TBA

Topic #2: In-band blocking for protection from DTV
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218127
	Murata Manufacturing Co Ltd.
	Title: 600M_APT_REFSENS
[bookmark: _Hlk118903448]Proposal 3: The largest case IBB blocker level shall be -22dBm for frequency offsets lower than FDL_low - 12MHz when lower edge of wanted channel BW is at FDL_low. The corresponding IBB blocker level for the same wanted channel position shall be -34dBm for frequency offsets between FDL_low-7MHz to FDL-12MHz.

	R4-2218824
	Ericsson
	Title: Asymmetric bandwidths for APT 600 MHz and the REFSENS requirement
Observation 2: relaxing the Band 71/n71 in-band blocker level from -15 dBm to -22 dBm would still meet the FCC requirements in the FDD R&O, facilitate n71 and n105 co-banding and possibly also improve Band 71/n71 IL performance.

	R4-2219984
	Qualcomm Incorporated, Skyworks Solutions Inc.
	Title: In band blocking for APT 600
In-band blocking for Band n105 is proposed in this contribution to provide protection against DTT blockers below the band.  The proposal in this contribution is a consolidation between proposals from [2] and [3].
[Table shown below]

	
	
	



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions..
Sub-topic 2-1
Sub-topic description: in-band blocking for protection from DTV, the difference between the proposals is the frequency of the interferer.
Open issues and candidate options before f2f meeting:
Issue 2-1: 
· Proposals
· Option 1: In-band block as proposed in Table 1 (R4-2219984)
· Table 1: n105 specific case 1 and 5 in-band blocking
	[bookmark: _Hlk115439406]NR band
	Parameter
	Unit
	Case 1
	Case 2
	Case 3
	Case 4
	Case 5

	
	Pinterferer
	dBm
	-56
	-44
	-15
	-38
	-224

	n71
	Finterferer
	MHz
	NOTE 2
	FDL_low – 12 to FDL_high + 15
	FDL_low – 12
	
	

	n105
	Finterferer
	MHz
	NOTE 2
	FDL_low – 12 to FDL_high + 15
	
	
	FDL_low – 7

	
NOTE 1:	The absolute value of the interferer offset Finterferer (offset) shall be further adjusted to MHz with SCS the sub-carrier spacing of the wanted signal in MHz. The interferer is an NR signal with 15 kHz SCS.
NOTE 2:	For each carrier frequency, the requirement applies for two interferer carrier frequencies: a: -BWChannel/2 – FIoffset, case 1; b: BWChannel/2 + FIoffset, case 1
NOTE 3:	n48 follows the requirement in this frequency range according to the general requirement defined in Clause 7.1.
NOTE 4:  For Band n105 channels overlapping the 612 - 617 MHz frequency range, Pinterferer is modified to -34 dBm.



· Option 2: The largest case IBB blocker level shall be -22dBm for frequency offsets lower than FDL_low - 12MHz when lower edge of wanted channel BW is at FDL_low. The corresponding IBB blocker level for the same wanted channel position shall be -34dBm for frequency offsets between FDL_low-7MHz to FDL-12MHz. (R4-2218127)
· Recommended WF
· TBA

Topic #3: REFSENS
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218047
	Spark NZ
	Title: UE RF parameters for n 105
It is proposed that RFSENS for all channel bandwidths for n 105 should be the same as that for n 71 as shown in Table 7.3.2-1a [2] (now reproduced below for all operating bandwidths).
[Table shown below]

	R4-2218127
	Murata Manufacturing Co Ltd.
	Title: 600M_APT_REFSENS 
Proposal 1: For bandwidths up to 15MHz, the REFSENS of n71 can be reused without any relaxation.
Proposal 2:
  REFSENS and UL configurations for band n105 are proposed highlighted as Table 3 and Table 4.
[Tables shown below]

	R4-2218386
	Skyworks Solutions Inc.
	Title: REFSENS and other UE requirements for n105
Proposal for 5, 10 and 15 MHz REFSENS: 
· Co-banding of n71 and n105 is supported
· n71 REFSENS is reused with 0.5 dB relaxation for 5, 10, 15 MHz channel overlapping with the 612 - 617 MHz frequency range.

Proposal for 20, 25, 30 and 35 MHz REFSENS: REFSENS values can be improved compared to n71 with a higher n105 duplex distance as shown in Table 3.
[Tables shown below]


	R4-2218810
	MediaTek Inc.
	Title: 
Proposal 1: We suggest RAN4 adopt option 2 for REFSENS of n105 for REFSENS for bandwidths up to 15 MHz
· Option 2: 0.5dB relaxation is applied to channels overlapping the 612-617MHz range” as following
[Table shown below]
Proposal 2: RAN4 adopt option 2-2 for REFSENS for bandwidths greater than 15 MHz
[Table shown below]
Proposal 3: If proposal 2 is not agreed, we suggest to consider average of the three options like RAN4 approach as usual.
[Table shown below]

	R4-2218824
	Ericsson
	Title: Asymmetric bandwidths for APT 600 MHz and the REFSENS requirement
Proposal 2: the REFSENS is specified so as facilitate n71 support by n105-capable UEs.

	R4-2219707
	Nokia, Nokia Shanghai Bell
	Title: UE REFSENS and asymmetric channel bandwidth
Proposal 1: Keep the n105 REFSENS the same as band n71 for bandwidths up to 15 MHz and tighten it for bandwidths greater than 15 MHz.



The moderator can suggest a limited number of papers which could be presented.
In case a background is needed: R4-2218127 and/or R4-2218836 for example
Open issues summary
The reference sensitivity for all channel bandwidths. It is assumed that the uplink configurations for all bandwidths are as shown in Option 6 below.
Sub-topic 2-1  REFSENS for channel bandwidth up to 15 MHz
Sub-topic description: bandwidths up to 15MHz, two options.
Open issues and candidate options before f2f meeting:
Issue 3-1: channel bandwidths up to 15 MHz
· Proposals
· Option 1: n71 requirements for all bandwidths up to 20 MHz
· Option 2: 0.5dB relaxation is applied to channels overlapping the 612-617MHz range” as following 

	SCS 
	5MHz
	10MHz
	15MHz

	15
	-97.2x
	-94.0 x
	-91.6 x

	30
	
	-94.3 x
	-91.9 x

	Note X: DL channels overlapping the 612-617MHz range have 0.5dB added to the REFSENS



· Recommended WF
· TBA

Sub-topic 2-2 REFSENS for channel bandwidths larger than 15 MHz
Sub-topic description: proposals are within a 3 dB range, seven different options.  
Open issues and candidate options before f2f meeting:
Issue 3-2: channel bandwidths larger than 15 MHz
· Proposals
· Option 1: tighter than the requirement for n71 (R4-2219707)
· Option 2: same as n71 for all bandwidths, values from current spec (R4-2218047)
	
	SCS
	5
	10
	15
	20
	25
	30
	35
	
	
	

	n71
	15
	-97.2
	-94.0
	-91.6
	-86.0
	-84.1
	-82.5
	-80.7
	
	
	

	
	30
	
	-94.3
	-91.9
	-87.4
	-84.2
	-82.6
	-80.8
	
	
	



· Option 3: as proposed in R4-2218127
	Operating band / SCS / Channel bandwidth / Duplex-mode

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)
	40
MHz
(dBm)
	45 MHz (dBm)
	50
MHz
(dBm)
	Duplex Mode

	n71
	15
	-97.2
	-94
	-91.6
	-85.3
	-84.3
	-83.3
	-82.2
	　
	　
	
	FDD

	
	30
	　
	-94.3
	-91.9
	-85.4
	-84.4
	-83.4
	-82.3
	　
	　
	
	

	
	60
	　
	　
	　
	　
	　
	　
	
	　
	　
	
	



· Option 4: RAN4 adopt ‘option 2-2’ for REFSENS for bandwidths greater than 15 MHz R4-2218810)
	SCS 
kHz
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 
MHz (dBm)
	35 
MHz (dBm)

	15
	-85.5
	-84
	-83.7
	-83.2

	30
	-86
	-84.2
	-83.9
	-83.3



· Option 5: consider an average of the three options, the usual RAN4 approach (R4-2218810)
	SCS 
kHz
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 
MHz (dBm)
	35 
MHz (dBm)

	15
	-86.9
	-85.1
	-83.8
	-82.5

	30
	-87.9
	-85.5
	-84.3
	-82.6



· Option 6: according to the draft CR in R4-2218386 (the yellow highlight)
[image: ]

· Option 7: according to the draft CR in R4-2219986 (the yellow highlight)

	
	SCS
	5
	10
	15
	20
	25
	30
	35
	
	
	

	[n105]
	15
	[-97.2]
	[-94.0]
	[-91.6]
	[-89.1]
	[-87.3]
	[-85.3]
	[-83.6]
	
	
	

	
	30
	
	[-94.3]
	[-91.9]
	[-83.0]
	[-88.2]
	[-86.5]
	[-83.7]
	
	
	



· Recommended WF
· TBA
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Table 4: REFSENS level for n105

Operating band / SCS / Channel bandwidth

) 5 10 15 20 25 30 35
Operating | SCS |\, | MHz | MHz | MHz | MHz | MHz | MHz

Band | kHz | iBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm)
15 | -97.2X | -94.0x | -91.6% [-83.8]

n105 30 943 | 91.9° | [-89.1] | [-86.4]

Note X:  Channels overlapping the 612-617MHz frequency range are allowed a 0.5 dB
REFSENS degradation

Table 5: UL configuration for n105 REFSENS

Operating band / SCS (kHz) / Channel bandwidth (MHz) / Duplex mode

Operating Duplex
Band SCS | 5§ 10 15 | 20 25 30 35 Mode

n105 15 25 | 25" | 20" | 20" | Note 5 Note 5 Note 5 FDD
30 12" | 10" | 10" | Note5 | Note 5 | Note 5

Note 1: UL resource blocks shall be located as close as possible to the downlink

operating band but confined within the transmission bandwidth configuration for
the channel bandwidth (Table 5.3.2-1).

Note 5:  For this DL channel bandwidth, the UL configuration of the highest UL channel
bandwidth specified in Table 5.3.6-1 and the default Tx-Rx frequency separation
specified in Table 5.4.4-1 shall be used.





